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Kask K, Kindahl H, Gustafsson H: Bacteriological and histological investigation of 
the postpartum bovine uterus in two estonian dairy herds. Acta vet. scand. 1998, 
39, 423-432. - Postpartum utenne infections, endometrial histology and resumption of 
ovanan activity m cows were studied in 2 Estonian dairy herds with different herd sizes, 
milk yields and management systems. Ten cows at Farm A and 5 cows at Farm B were 
studied m the expenment. All cows m the study had normal calvmg performance. En­
dometnal b1ops1es for bactenological and lu.stological examinations were collected 
once a week starting on the second week postpartum and contmuing for 7 weeks post­
partum. Milk progesterone samples were collected twice a week during the whole study 
penod. In both herds, the utenne flora contamed mamly facultatlve anaerobic bactena 
(Streptococcus spp., E. coli, Staphylococcus spp., Proteus vulgaris). Among obligate 
anaerobic bactena only Bactero1des spp. were found. After 7 weeks of collection at farm 
A, a bacterial uterine flora still persisted m 2 of the cows. At farm B, on the other hand, 
bactenal ehmmation was complete after 6 weeks. Presence of mflammatory cells m 
utenne histology specimens remamed higher at the end of collection and resumption of 
ovanan act1V1ty was delayed at farm A. After 7 weeks postpartum, only 6 of the 10 cows 
at farm A had resumed ovanan cychc1ty, while at farm B the first oestrous cycle had oc­
curred m all cows. The study showed that differences regarding uterine infections and 
their clearance occured between farms and, despite these differences, cows with normal 
calvmg performance will effectively recover without any treatment. 

cow; uterine bacteriology; uterine histology; ovarian activity. 

Introduction 
Cattle breeding in Estonia has always been 
based on milk production. Milk and milk prod­
ucts form an important part of human nutrition 
and are the main agricultural export products at 
the moment. Dairy cattle production makes up 
about 60% of the national agricultural com­
modity production. The total number of cows 
was 173 200 in December 1996, and the aver­
age milk production was 3 913 kg. The poten-

tial annual production in Estonia is, however, 
6000-8000 kg milk per cow. These production 
levels have already been achieved in some 
herds, where feeding and management are out­
standing. 
According to official animal records ( 1996), the 
reasons for culling cows in Estonian herds are 
foremost fertility problems (33.9%). Many of 
the fertility problems are linked to suboptimal 
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management factors and feeding of the cows. 
Many farmers and veterinarians believe that the 
use of preventive antibiotic treatments can 
compensate for poor management. This is also 
the case where there is no obvious need for the 
treatment. There are some farms where all am­
mals were treated in the postpartum period us­
ing antibiotics and hormonal drugs. In the fu­
ture, such treatments should be avoided for 
animal health reasons and in order to decrease 
pharmacological residues in meat and milk. 
The postpartum period (pp) is important m the 
life of the dairy cow. During this period the an­
imal should eliminate intrauterine infections, 
that may be present, and re-establish normal 
uterine and ovarian functions. Diseases such as 
endometritis, mastitis and ketosis are common 
during pp and some of the problems are caused 
by micro-organisms. The intrauterine micro-or­
ganisms isolated dunng pp from the uterus have 
been described m many early studies and have 
been found to prolong the uterine involution 
and also very often lead to early culling of the 
cows (Roberts 1967, Bostedt 1984, Fredriksson 
et al. 1985, Kmdahl et al. 1986, Bekana 1996). 
The nsk for uterine infections increases in cows 
with abnormal calving or retained fetal mem­
branes (RFM) (Ruder et al. 198la, Olson et al. 
1984, Fredriksson et al. 1985, Markusfeld 
1993, Bekana et al. 1994a,b). 
The present study was conducted on 2 Estonian 
dairy farms of different size and milk yield and 
with different management systems. The aims 
were to study the postpartum period of cows 
with normal calving. The main emphasis was 
placed on uterine infections, but also the re-es­
tabhshment of ovanan cyclicity was studied, us­
mg milk progesterone analyses. An important 
goal was also, based on the results of the study, 
to give information to Estonian veterinarians 
and farm owners about treatment regimes for 
postpartum cows. 
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Materials and methods 
Farms 
Two farms (A and B) both belonging to the 
State farm in Tartu County, were studied. Some 
data on the farms are given m Table 1. Feeding 
standards on both farms were according to the 
milk yield of the cows. The rations in farm A 
consisted of hay, straw, silage and fodder beet. 
In farm B the study was conducted in late sum­
mer and rations were based on pasture and other 
green feeds. On both farms, some concentrates 
were also given, the origin of which was not in­
dustrial and consisted mainly of mixtures of 
different grains made on the same state farm. 
On both farms the cows were given 400 g of 
concentrate per liter of daily milk yield. 

Animals 
Fifteen Estonian dairy cows were used in the 
experiment, 10 of which belonged to farm A 
and 5 to farm B. They were of Estonian black 
and white breed (EBW) and of Estonian red 
breed (ER). Animals on farm A calved on 
March 12, 1996 (n = 5) and March 13, 1996 
(n = 5). None had a difficult calving. One ani­
mal had retention of placenta for 24 h after 
calving. Ammals from farm B calved on 
September 1, 1996 (n = 3) and September 3, 
1996 (n = 2), none having difficult calvings or 
retained fetal membranes. No treatment was 
given to the animals either before or after calv­
mg. This group of animals was at pasture dur­
ing daytime. 

Collection of specimens for bacteriology and 
histology 
Each animal in this study was sampled for bac­
teriological and histological examination once 
a week, startmg within 10 days after parturition 
and continuing for 7 weeks on farm A and for 6 
weeks on farm B. Endometrial biopsies were 
aseptically collected according to the tech­
niques and methods described by Fredriksson 
et al. ( 1985) and Bekana et al. ( l 994b ). 
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Table 1 CharactenstJcs of2 Estoruan farms used m the study 

Farm No Breeds Milk Mdkmg Housmg, management cows prod kg 

A 601 ER 4900 2xperday, Tymg system. Removal of manure by tractor 
SLB machme scraper once a day. Feedmg also by tractor. 
EBW p1pelme Routme treatment of endometrJtJs usmg ant1b1ot1c 

B 394 EBW 5200 2xperday, Tymg system. Removal of manure twJ.ce a day by 
SRB machme an electric scraper. Feedmg manually from wagons. 

p1pelme Routme use of mtrautenne ant1b1otlc treatment m 
most of the postpartum cows. 

ER = Estoruan red breed; EBW = Estoruan black and white breed, SLB = Holstem Fnes1an breed; SRB = 
Swedish red and white breed 

The cow was restrained, the faeces removed 
from the rectum and the tail was secured, the 
perinea! area and vulva were washed carefully 
and the vulvar area and the vestibulum were 
disinfected using a mild iodophore. Then the 
vulvar lips were parted to introduce an outer 
protective stainless steel tube. The instrument 
was fixed in the external opening of the cervix. 
A long guarded culture instrument was ad­
vanced into the uterus by cervical manipulation 
(Messier et al. 1984, Fredriksson et al 1985). 
The instrument was opened and a milled cavity 
on the tip of the mstrument was located with the 
forefinger of the hand in the rectum. This cav­
ity, with its sharpened edge, formed a curette by 
which biopsies were obtained from the en­
dometrium. 
Biopsies for bacteriological examination were 
immediately placed m thioglycolate medium 
for transportation to the laboratory for bacteri­
ological examination. Samples were cultured 
within 2 h. Isolation of the bacterial species was 
performed at the Department of Veterinary Mi­
crobiology, Estonian Agricultural University, 
Tartu using standard bacteriological proce­
dures. Plates cultivated aerobically were exam­
ined after 24 h and 48 h and plates cultivated 
anaerobically after 48h and 168 h. All bacterial 
isolates were identified according to Bergey's 

Manual of Systematic Bacteriology (Holt 
1986). The results were intepreted as follows: 

0 = no bacteria; 
1 = mild growth; 
2 = moderate growth; 
3 = heavy growth. 

Biopsies for histological examination were 
placed in 10% formol salme solution. After fix­
ation, tissues were trimmed, embedded in 
paraffin, sectioned at 6µm and stained with 
haematoxylin and eosin. All the procedures 
were made in the Histology laboratory, Depart­
ment of Obstetrics and Gynaecology, Swedish 
University of Agncultural Sciences in Uppsala. 
Investigations were made under the microscope 
for presence of inflammatory cells in the en­
dometrium. Infiltration of the neutrophils m the 
biopsy specimen was considered as normal to 
slight, medium or dense. The diffuse cellular 
reaction involving also the mononuclear cells 
was assessed by countmg the inflammatory 
cells in 6 high power fields chosen randomly 
and calculating the average number of cells per 
high power field (Griffin et al. 1974). The re­
sults were interpreted as follows: 
Normal to slight infiltration= 0 to 29 cells per 
field; 
Medium infiltration = 30 to 80 cells per field; 
Dense infiltration = more than 80 cells per field. 
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Progesterone 
Milk samples for progesterone determination 
were collected twice weekly, starting on the 
same day as the first biopsies were taken and 
continuing until the end of the study. Milk sam­
pling was performed within 60 min after the 
mommg milking. Samples from each cow were 
collected into plastic tubes containing 100 µ1 of 
preservative (Bronopol 2% + MTB 0.05%) and 
stored at 4 °C until assay. Analyses were per­
formed at the Department of Clinical Chem­
istry, Swedish University of Agricultural Sci­
ences in Uppsala. The content of milk 
progesterone was determined by RIA (Spectria, 
Orion Diagnostica, Espoo, Finland). The in­
terassay coefficient was below 14% and the in­
traassay coefficient was below 17%. Detection 
limit of the assay was 1 nrnol/l. The minimum 
progesterone value for detection ofluteal activ­
ity was considered to be 6.7 nmol/l (Laitinen 
1983). 

Statistical analyses 
The statistical analyses were made using the 
Statistical Analysis System (SAS Institute Inc. 
1994). The FREQ procedure for Chi-Square 
test and Mantel-Haenszel Chi-Square test were 
used. p<0.05 was considered as a significant 
difference. 

Results 
The overall results from bacteriological and 
histological examinations are presented in 
Table 2. 

Bacteriology 
The results of bacteriological examination are 
presented in Tables 2 and 3. Altogether 94 biop­
sies were collected from the 15 animals. From 
these, 45 were found to be positive and the re­
maining 49 biopsies negative. Six samples are 
missing due to problems during collection. Five 
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samples from the positive biopsies showed 
mixed infections and the remaining 40 samples 
were facultative anaerobic bacteria in pure cul­
ture. The mixed cultures contained mainly Bac­
teroides spp., Escherichia coli and Streptococ­
cus spp. In one case also Proteus vulgaris was 
involved. A total of 58 isolates were identified 
among the 45 bacteriologically positive biop­
sies. From these, 5 were obligate anaerobic bac­
teria and 53 facultative anaerobic bacteria. The 
most common anaerobic pathogens were Strep­
tococcus spp, E. coli and Staphylococcus spp. 
The only obligate anaerobic bacteria found 
were Bacteroides spp. (Table 3). 
The highest incidence of bacteriological 
growth, and also the highest number of bacte­
rial species, was found during the first 4 weeks 
after parturition. Elimination of the bacterial 
isolates is shown in Figs. 1 and 2 (Farm Aver­
sus B). After eight weeks postpartum, 1 out of 
15 animals still remained bacteriologically pos­
itive (Table 2). No totally negative ammals were 
found during the collection time at either farms, 
but the largest number ofbacteriologically pos­
itive samples was seen on farm A. No signifi­
cant difference between farms was detected 
(p>0.05). 

Histology 
Altogether 92 biopsies were collected for his­
tology. A total of 8 biopsies are missing due to 
difficulties in collection. The results of the his­
tological examinations, according to the farms, 
are presented in Table 2, and Figs. 1 and 2. 
Arithmetic means of the real numbers of the in­
flammatory cells and the percentage of cows 
with cell infiltration are given simultaneously in 
the figures. No significant difference between 
the 2 farms was detected (p>0.05). 

Progesterone 
On farm A, 6 out of 10 animals showed re­
sumption of ovarian cycles during the first 8 
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Tab I e 2. Bactenological and histological results dunng the study period in inchv1dual arumals on farm A and farm B. 

Bactenology dunng 2-8 weeks pp Histology dunng 2-8 weeks pp 
Cow No 2 3 4 5 6 7 8 2 3 4 5 6 7 8 

Farm A: 
2486 3 2 0 0 0 0 ? D D M ? M M M 
9933 3 2 2 0 0 0 ? ? M M M s s s 
9479 3 3 3 3 2 2 D M ? M M M M 
2382 2 3 2 0 0 0 ? M ? D M M M s 
2703 3 0 I 0 0 0 ? M M M s s s s 
2972 3 3 3 3 0 0 ? M s D M M s ? 
2881 0 2 2 2 3 0 0 D M M M M M M 
9606 3 I 2 2 0 0 0 M M M M D M D 
2988 3 3 2 0 0 0 0 M M M M ? D s 
2471 3 2 0 0 0 0 ? M s M s s ? ? 

FarmB: 
2348 0 3 2 I 0 0 D M M M M s 
4283 0 2 2 0 0 0 M M M s s s 
1449 3 0 0 0 0 0 D M M M M s 
1311 3 3 2 I 0 0 M M M M M s 
1464 2 0 0 0 0 0 M M M s s s 
0 = no bacteria; I = mild growth; 2 = moderate growth; 3 = heavy growth; ? = missmg sample; S = normal to 
shght mfiltration; M = medium mfiltrat10n; D = dense mfiltrat1on. 

Table 3. Presence and ehmmatlon ofbactena (number of1solates) from the uterus in 15 cows on 2 different 
farms startmg on the second week postpartum and contmumg 7 and 6 weeks postpartum. 

Week Postpartum 
Bactena 2 3 4 5 6 7 8 

Farm A (n =JO) 
FacultatJve anaerobic: 
Streptococcus spp. 3 2 2 3 I 1 0 
E. colz I 3 2 0 I 0 0 
Staphylococcus spp. 2 3 3 I 0 0 I 
Proteus vulgaris 4 0 0 0 0 0 0 
Pseudomonas aeruginosa I I I 0 I 0 0 
Others 2 2 I I 0 0 0 
Total= 43 13 II 9 5 3 I 
Obligate anaerobic: 
Bacteroides spp. 2 2 0 0 0 0 
Total= 5 2 2 0 0 0 0 

FarmB (n = 5) 
Facultative anaerobic: 
Streptococcus spp 2 I I I 0 0 
E colz 0 2 2 0 0 0 
Staphylococcus spp. I 0 0 0 0 0 
Total= 10 3 3 3 I 0 0 
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weeks postpartum (values more than 6. 
nmol-1-1). In 4 animals progesterone levels 
were found to be low during the whole period. 
On farm B, all 5 ammals showed resumption of 
ovarian cyclicity during the 7 weeks period. 
Three of them started cyclicity in the third week 
postpartum. Results are presented in Figs. 1 
and2. 

Discussion 
The early studies from the sixties and seventies 
indicate that bacteria have been recovered from 
up to 93% of all cows during the early postpar­
tum period (Elliott et al. 1968, Griffin et al. 
1974). Later studies (Messier et al. 1984, 
Fredriksson et al. 1985, Bekana et al. 1996) 
have shown that intrauterine infections are not 
commonly found in cows with normal calving. 
In the present study, the methodology of 
Fredriksson et al. (1985) and Bekana et al. 
( l 994b) was used. The results of bacteriologi­
cal examinations of endometrial tissue biopsies 
are similar in principal when comparing these 
later studies, but they differ between bacterial 
species found. In the present study, the uterine 
flora contained mainly facultative anaerobic 
bacteria, but in no case was found Actznomyces 
pyogenes. This bacteria is the most commonly 
isolated bacteria in almost all postpartum bac­
teriological studies and has been considered as 
one of the most pathogenic agents, together 
with Fusobacterium necrophorum and Bac­
teroides spp. (Hartigan et al. 1974, Hartigan 
1978, Ruder et al. 1981 b, Fredriksson et al. 
1985, Bekana et al. l 994b, Kaneko et al. 1997). 
Also, in a similar expenment conducted in 
Sweden at the same time and using also healthy 
animals, A. pyogenes was found to be one of the 
dominating isolates during the first 3 weeks 
postpartum, together with Bacteroides spp and 
F. necrophorum (Kask et al. 1998). 
Among obligate anaerobic bacteria in the pre-

sent study, only Bacteroides spp. were found in 
5 cases. In contrast to the Swedish study (Kask 
et al. 1998), the present study showed no totally 
negative animals. There was a tendency on 
farm B for fewer bacteria to be found during the 
collection period compared with farm A. The 
difference might be due to management factors 
such as unhygienic conditions before and after 
parturition when negative pressure is induced in 
the birth canal, and the birth canal is open for a 
penod (Arthur et al. 1996). There were differ­
ent hygiene conditions between the farms, with 
a better situation on farm B, where manure was 
removed twice a day. On farm A, removal was 
done usually only once a day. Unhygienic con­
ditions in and around the cow may increase the 
bacterial contammation of the vestibulum and 
vagina, from where bacteria can easily migrate 
to the uterus after partuntton. Especially E. 
coli, which was one of the dominating bacteria 
in this study, will mostly enter the uterus m such 
a way (Bretz/a.ff et al. 1982). 
Generally, most of the non-specific bacteria 
found in this study, Streptococci, Staphylococci 
and E. coli, are short-lived, since the natural de­
fence mechanism of the cow normally copes 
with invading bacteria. Thus the bacteria make 
sporadic and transient appearances in the uter­
ine lumen without affecting subsequent fertility 
(Griffin et al. 197 4, Hartigan 1978, Ruder et al. 
198la). 
The highest incidence of isolates was detected 
during the first 5 weeks postpartum, after which 
the number decreased and at the end of the ex­
periment (8 weeks postpartum) only one animal 
remained positive. This animal belonged to 
farm A and also had delayed delivery of pla­
centa (24 h). This might have been a cause of 
delayed elimination of bacteria in that particu­
lar animal. 
Histological results differed between farms and 
there were also differences between the time for 
bacterial elimination and normal histology. Af-
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ter 8 weeks postpartum on farm A, medium and 
dense inflammatory cell mfiltration was still 
found. The situation was better on farm B, 
where all 5 animals only had normal to slight 
infiltration of inflammatory cells in the en­
dometrium by week 7 postpartum. According 
to Slqerven (1956), slight infiltration cannot af­
fect subsequent fertility. On farm A, samples 
were missing during the last week in 3 animals, 
but 6 out of 10 animals had different degrees of 
infiltration. One animal still had a dense infil­
tration but without bacteria after 5 weeks. Also 
many animals that were still bacteriologically 
positive had only slight infiltration in the en­
dometrium. 
According to the progesterone values, 6 out of 
l 0 animals on farm A showed resumption of 
ovarian cycles during the first 8 weeks postpar­
tum. On farm B, all animals had started cycling 
by week 7 postpartum. There is a link between 
uterine involution and resumption of ovarian 
activity (Lamming et al. 1982, Kindahl et al. 
1984, Butler et al. 1989). Of the animals with 
low levels of progesterone during the whole ex­
perimental period, one animal had dense, one 
animal medium and 2 animals had normal to 
slight infiltration in the endometrium at the end 
of experiment. On the other hand, among those 
animals that started cyclicity there were also 
cases of medium infiltration, especially on farm 
B. The reason might be a negative energy bal­
ance of the animals on Farm A. It is well known 
that negative energy balance after calving can 
cause delayed resumption of ovarian activity 
(Karg et al. 1982, Hanzen 1986, Imakawa et al. 
1987). There are also suggestions that reduced 
resistance, which is related to negative energy 
balance, may play a role in delayed return of 
normal uterine function (Elliott et al. 1968). 
However, nutritional studies were not included 
within the scope of this study. 
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Conclusions 
There were different hygienic conditions on the 
2 farms in the experiment, and this seems to in­
fluence the results of the present study. Cows 
from farm B showed a tendency for less bacte­
riological contents and less histological 
changes in the uterus, and earlier resumption of 
ovarian activity, as compared with animals on 
farm A. Another important conclusion is that, 
despite the different hygienic conditions, all 
cows were recovering without any treatment. 
This leads to the suggestion that cows with nor­
mal calving performance do not need any an­
tibiotic treatment. 
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h1stolog1cal observat10ns dunng the oestrus cy­
cle). Acta endocrmolog1ca 1956, Supplementum 
26 (PhD thesis) 

Sammanfattning 
Bakterwlog1sk och h1stolog1sk undersdkmng av liv­
modern hos nykalvade kor z tvd estliindska m1olkkor 
besattmngar 

L1vmodermfekt1oner, endometneh1stolog1 och agg­
stocksakt1V1tet studerades hos mJolkkor 1 2 estland­
ska besattlungar av ohka storlek och med ohka pro­
duktJons- och skotselmvaer. T10 kor (besattlung A) 
och 5 kor (besattnmg B) studerades 1 forsoket. Alla 
kor 1 stud1en hade en normal kalvnmg och var mte 
foremal for nagon behandlmg. Endometneb10ps1er 
for baktenell och histolog1sk undersoknmg togs ut en 
gang per vecka med boIJan andra veckan efter kalv-

nmg och 7 veckor framat. MJolkprov for progeste­
ronanalys togs 2 ganger per vecka under fOrsokspen­
oden. I biida besattnmgama bestod baktenefloran 
framst av fakultatlvt anaeroba baktener (Streptococ­
cus spp , E coh, Staphylococcus spp, Proteus vul­
garzs) Bland obhgat anaerob1k baktener aterfanns 
bara Bacterozdes spp. I besattnmg A aterfanns fort­
farande baktener 1 hvmodern hos 10% av korna efter 
7 veckors provtagnmg medan koma 1 besattnmg B 
var fria friin baktener efter 6 veckor Hos korna 1 
besattnmg A noterades mflammatonska celler 1 en­
dometnet 1 hogre grad och senare 1gangsattnmg av 
aggstocksakt1v1teten pmfort med koma I besattnmg 
B. Bara 60% av koma 1 besattnmg A hade haft sm 
forsta ovulat10n 7 veckor efter kalvnmg medan alla 
kor ovulerat 1 besattnmg B Stud1en vISar att det fOre­
hgger sk11lnader mellan besattnmgar avseende ehm1-
nat10n av hvmodermfektloner efter kalvnmg men att 
kor med normal kalvnmg, bhr fria fran baktenem­
fektJoner utan nagon behandlmg 
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